To predict the ultimate limit state of precast driven piles, there are different empirical and analytical approaches available. A simple prediction of the resistance-settlement behavior is so far not possible. During field load tests of precast driven piles, commonly measured quantity is the total load on the pile head. Hence, model tests were performed to separate the skin friction and base resistance on the pile. Based on the statistical analysis of more than 200 static load tests on precast driven steel and concrete piles, a simple approach to predict the resistance-settlement behavior of precast driven piles was derived.
Introduction
Economical design of pile foundations requires appropriate methods to predict their load-settlement behavior in preliminary stages of design. In this stage, static loading tests can't be applied, even though they are still the most reliable method to predict the load-settlement behavior of pile foundations. Different approaches are available to predict the ultimate limit state of precast driven piles. Accordingto Poulos (1989) they can be divided into three broad categories. Empirical approaches based on correlations with in situ (e.g. CPT, SPT), laboratory or field tests (e.g. cr method) are classified as category 1. Category 2 is usually based on simplified theoretical approach like the effective stress (B) method, e.g. Meyerhof (1976) . Numerical approaches such as the Finite Element or Boundary Element Method are assigned to category 3.
To predict the ultimate limit state of precast driven piles, the category I approach is most commonly used. Most of the methods in category I and 2 are based on parameters of the undisturbed soil, although it is commonly known that the installation process of precast driven piles may change the soil properties intensely.
Numerical approaches, e.g. Desai (1978) , offer the opportunity to model the effect of pile installation, however, the application of these methods is still too bulky for the standard precast driven pile design.
A Figure  2\ and the base resistance pressure and the sum of the driving energy on the last 8.D6
( Figure 3 ) shows a rise of the pile capacity with the driving energy. Based on the results of the model tests, a correlation between the ratio of base to skin area A6/A, and the ratio of shaft to total pile capacity R,,,/R,, can be made ( Figure 4 ). The two model piles had the two extreme possible pile surface textures. An optical 3D analyzer was used to define the surface roughness of the model piles and full scale concrete piles, with the principle of the chromatic abenation. Prediction of the load-settlement behavior
The simplified approach to predict the load-settlement behavior of precast driven piles based on the statistical analysis is presented below. Figure 6 shows the elements of the resistance-settlement curve of precast driven piles up to a settlement of s7 : sg, where sr is the settlement at the ultimate limit state and s" the limit settlement or the settlement at failure. The presented approach differentiates between the settlementdependent pile base resistance R6(s) and the pile shaft resistance Rr(s).
The limit settlement for Ru* (sr : sg) can be estimated from: A6 is the nominal value of the pile base area; A,i is the nominal value of the pile shaft area in layer n; Qt1 is the characteristic pile base resistance pressure according to Tables I and2; Qs.k,i is the characteristic pile skin friction in layer n according to Tables 3 and 4; 4t is an adjustment factor of the pile base resistance according to Table 5 ; rl, is an adjustment factor of the pile shaft resistance according to -the mean cone resistance 4" (CPT) in cohesionless soil; -the driving energy lZ in cohesionless soil, and -the undrained shear strength cu,p in cohesive soil. 
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Intermediate values may be inearly intemolated. Ro(" = l3,65mm ) = 1,007 +1376 = 2 383 MN Ro(s =39,00mm) = 1,485 +1376 = 2 86lMN
The measured and predicted resistance-settlement curves are displayed in 
Verification
The new approach was used to predict the resistance-settlement curves of more than 200 driven steel and concrete piles. To verify the reliability of the approach, the percentage of the difference between measured and predicted pile resistance at ultimate limit state 1Rr is shown in Figure 10 .
The 
